Abstract Let k be an algebraically closed field of characteristic p. We shall discuss the cohomology algebras of a block ideal B of the group algebra kG of a finite group G and a block ideal C of the block ideal of kH of a subgroup H of G which are in Brauer correspondence and have a common defect group, continuing (Kawai and Sasaki, Algebr Represent Theory 9(5): [497][498][499][500][501][502][503][504][505][506][507][508][509][510][511] 2006). We shall define a
Introduction
Throughout this paper we let k be an algebraically closed field of prime characteristic p.
Let G be a finite group of order divisible by p. Proposition 2.3 of Kessar, Linckelmann and Robinson [5] To understand such an inclusion via transfer map between the Hochschild cohomology algebras of the block ideals B and C we discussed in [4] under the following situation. Namely a block ideal B of kG has D as a defect group; H is a subgroup of G and C is a block ideal of kH such that the Brauer correspondent C G is defined and C G = B and D is also a defect group of C. We considered the (C, B)-bimodule M = CB and gave a necessary and sufficient condition for M to induce the transfer map from HH * (B) to HH * (C) which restricts to the inclusion map of
In this paper we shall work in the following situation:
Situation (BC) Let B be a block ideal of kG with a defect group D; let H be a subgroup of G containing DC G (D) and C a block ideal of kH such that C G = B. Assume that C has D as a defect group.
We shall denote by G op the opposite group of the group G and consider the group algebra kG as a
Definition 1 Under Situation (BC), because the block ideal C has, as an indecomposable k[H × H op ]-module, D as a vertex and N G×H op ( D) = N H (D) C G (D)×1
H×H op , the Green correspondent of C to G×H op is defined, which turns out to be a (B, C)-bimodule; we denote it by L(B, C).
The module L(B, C) will play a crucial role in this paper, depending on the following fact, which will be proved in Section 2.
both invertible. In particular, A being an arbitrary symmetric algebra over k of finite dimension, every finitely generated (B, A)-module is relatively L-projective and every finitely generated (C, A)-module is relatively L
* -projective.
For the theory of projectivity relative to bimodules over symmetric algebras, see the Appendix, where we shall quote some definitions and results from Broué's lecture notes [3] for the convenience of the readers. We shall also state some facts which we shall use frequently.
Here we fix a symbol. 
